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PREFACE

Study Background

On April 22-23, 1988, approximately 432,000 gallons of San Joaquin Valley crude oil
spilled from an above-ground storage tank at a Shell Oil Company refinery into the surrounding
environment including the northern reaches of the San Francisco Bay. Pursuant to the settlement
ending the resulting litigation (United States/California v. Shell Oil Co., No. C 89-4220, (N.D.
Cal 1990)), Shell Oil Company provided funding for, among other things, studies to improve
future response strategies to oil spills and ensure better restoration of resources and services

affected by such spills.

Funding

The California Oil Spill (COS) Contingent Valuation Study was one of the studies funded
by the settlement (Contract between the State of California, Department of Justice, and W,
Michael Hanemann, Contract Number 89-2126; Sara Russell, Project Coordinator).
Supplemental funding for the COS study was provided by the Office of Qil Spill Prevention and
Response (OSPR) of the California Department of Fish and Game (CDFG) (Contract between
the State of California, Department of Fish and Game and the University of California, San
Diego, Contract Number FG 3499 OS; Pierre duVair, Project Manager) and the Damage
Assessment Center of the National Oceanic and Atmospheric Administration (NOAA)
{Subcontract between Industrial Economics, Inc. and Westat, Inc., NOAA Contract No. 50-

DGNC-1-00007, Task Order No. 56-DGNC-4-50081; Norman Meade, Task Order Manager).
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EXECUTIVE SUMMARY

The purpose of the California Oil Spill (COS) Contingent Valuation (CV) Study was "to
execute and document a contingent vatuation study of natural resource damages associated with
offshore, coastal, or estuarine oil spills in California” (State of Califomia, Department of
Justice, Contract Number 89-2126). The COS CV study developed an estimate of per household
ex ante economic value for a program to prevent a specified set of natural resource injuries to
those species of birds and intertidal life that are consistently affected by o1l spills along
California’s Central Coast.

The COS study team designed and implemented a CV survey following best-available
practices for survey design and administration. Respondents were given the opportunity to vote
Jor or against a government program financed by a one-time income tax surcharge on California
households. The program would prevent, over the next decade, natural resource injuries from
oil spills that harm wildlife and shoreline along California’s Central Coast.

The per household sample estimate of total ex anze value obtained from the study is
$76.45 (with a standard error of $3.78). The statistical approach used to obtain this estimate
is a non-parametric maximum likelihood procedure developed by Turnbull (1976) which yields
a lower bound on the sample mean. The above estimate includes an adjustment for respondents
who did not pay California taxes; that adjustment treats the votes of non-taxpaying respondents
Jor the program as votes against the program.

The CV survey on which this estimate is based is the culmination of an extensive
program of instrument development including focus groups, in-depth pretest interviews, and pilot
studies. For the main survey, Westat Inc. completed 1,085 in-person interviews with a random
sample of English-speaking California households, achieving a response rate of 74.4 percent,

The qualitative and quantitative responses to the main survey were analyzed in order to

it



assess the validity and reliability of the measure of value and, as this measure is constructed
from respondents’ choices, the meaningfulness of those choices. These analyses support the
validity angi reliability of the results reported above.

Qualitative survey data provided evidence that respondents paid attention to the survey
and took their choice seriously and that their choices reflected their perceptions of and
preferences for the program. Further, responses to open-ended questions which asked
respondents about their choices suggested a good understanding on the part of the respondent
of what the program would accomplish and what the program would cost.

The quantitative survey data were used to examine the relationship between respondents’
choices and the variables which economic theory suggests should be related to those choices.
For both the pairwise approach recommended by the NOAA Panel on Contingent Valuation and
a more general multivariate approach, the variables hypothesized to be positively or negatively
associated with the probability that respondents voted for the program were found to be
consistent with expectations. Further, those variables with clear, expected relationships to
respondents’ preferences were statistically significant determinants of their choices thus
supporting the construct validity of the results.

In addition to its main purpose, this study has several ancillary benefits. First, it can
provide a valuable input to decision-makers considering public policies related to oil spill
prevention. Second, it can provide a valuable input to those considering the appropriate
compensation for a future oil spill along California’s coast. Third, it can serve as a valuable
Input to researchers considering undertaking a contingent valuation study focused on oil spill

prevention.
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§ 1 Introduction and Overview
§ 1.1 Policy Context

Prompted by the largest tanker spill in U.S. waters—the spillage of over 11 million
gallons of crude oil by the Exxon Valdez in 1989—the United States Congress passed the Oil
Pollution Act (OPA) in 1950 to help prevent the pollution of coastal waters and seas by oil.!
At this same time, California, the country’s largest producer and consumer of petrochemical
products, enacted the Lempert-Keene-Seastrand Oil Spill Prevention and Response Act (OSPRA)
to protect the State’s 1,000 miles of coastline from oil spills.?

California has a long history of oil spills; while the majority of these spills were small,
much of the total oil was released from a few large spilis.® California’s largest oil spill occurred
in 1969 when an oil platform blow-out in the Santa Barbara Channel spilled two million gallons
of crude oil; and, the most recent very large spill occurred in 1990 when the American Trader’s
anchor punctured its hull, releasing over 390,000 gallons of oil into the coastal waters off
Huntington Beach. Given the potentially devastating environmental and economic impacts of
an oil spill, it is useful to know how much oil spill prevention is worth to Californians.

To determine worth (i.e., monetary value), economists typically look to information
about the public’s preferences. The most commonly consulted source of such information is
market price. In this instance, however, prevention of the harm caused by oil spills is not a

commodity that an individual can readily buy or sell in the marketplace; oil spill prevention is

! OPA provisions include the establishment of tanker-free zones in environmentally sensitive areas, the use of tug
escorts in certain busy tauker lanes, and the requirement that all tankers operating in U.S. waters be equipped with
double-hulls by the year 2015, The act also addresses liability issnes.

* QSPRA expanded the authority, responsibility, and duties of the Department of Fish and Game for marine oil
spilis, emphasizing oil spill prevention as well as contingency planning, enforcement, and response. It also created the
Office of Oil Spill Prevention and Response (OSPR) within the Department of Fish and Game.

? The U.S. Coast Guard maintains several extensive databases on oil spills occurring in U.S. waters. See also the

1993 report by Mercer Management Consuiting for detailed information on California’s marine facilities and tank vessel
traffic, oil spills, spill clean-up and damage costs, and coastline characteristics.
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a non-marketed good, as it is called by economists. At present, the most commonly used

approach for valuing non-marketed goods is contingent valuation.

§ 1.2 Overview of the Contingent Valuation Method

Contingent valuation (CV) is a survey-based, economic methodology that can be used to
obtain data from which economic values for a wide array of economic goods, including non-
marketed goods such as improved air and water quality, may be constructed.® CV has been used
for both policy purposes and litigation by numerous state and federal government agencies. For
example, CV was used by the U.S. Environmental Protection Agency to value the benefits of
the Clean Water Act (Carson and Mitchell, 1993a), and by the State of Alaska in estimating the
passive use losses resulting from the Exxon Valdez oil spill (Carson, ez al., 1992).

The concept of CV was first formally proposed by Ciriacy-Wantrup in 1947. The first
reported academic application was Davis (1963), which valued recreation in Maine.® Since
1963, the number of published CV studies has grown rapidly, reflecting applications not only
valuing environmental goods but also other types of non-marketed goods.® A recent bibliography
lists over 2,000 CV papers and studies from over 40 countries.” A large part of the growth in
CV can be attributed to its use by government agencies, such as the U.S. Forest Service and the
U.S. Environmental Protection Agency, and by international organizations, such as the World
Bank and the Inter-American Development Bank.

The theoretical foundation of CV is the same as that underlying all economic valuation,

* See Mitchell and Carson (1989) for a review of the theoretical and empirical basis of CV.

* The first reported application of this methodology appears to be a 1957 study commissioned by the National Park
Service (see Audience Research, Inc., 1958).

® See Hanemann (1992) for a brief review of the history of CV.

7 See Carson, Wright, et al., 1995.



regardless of whether the valuation is based on market transactions or other non-market
techniques (e.g., the travel cost method used to value recreational activities). In all forms of
economic valuation, the analyst constructs an economic value from an observed choice and from
knowledge of the circumstances of that choice. Unlike other valuation methods, CV gives an
analyst control over the choice presented and over the circumstances by which the choice is
framed. In contrast, other valuation methods usually rely on recorded past choices, and the
analyst must make assumptions about the features of the choice outside his or her knowledge and
control. Furthermore, of hedonic pricing (e.g., property value and wage models), household
production function (e.g., travel cost analysis and averting behavior), and CV, the three basic
non-market vatuation methodologies (Freeman, 1993), CV is the only methodology capable of
including passive use value? in its estimate of total economic value.

The use of CV has been the subject of an on-going debate in the academic literature and
in various policy forums.” A recent review of CV by an independent government panel chaired
by Nobel Prize winners Kenneth Arrow and Robert Solow provides recommendations for
conducting CV surveys and concludes that "CV studies can produce estimates reliable enough
to be the starting point for a judicial or administrative determination of natural resource

damages—including passive use values" (Arrow, er al., 1993).1°

¢ The term passive use value was first used in Ohio v. U.S. Department of the Interior, 880 F.2d 432 (D.C. Cir.
1989), and is synonymous with or inclusive of 2 number of other terms which have been used in the economic literature
including non-use values, existence values, stewardship values, bequest values and option values. See Carson, Flores,
and Mitchell (forthcoming) for a review of the theoretical and empirical issues related to passive use values.

? See, e.g.,, the recent series of articles in the American Agricultural Economic Association’s journal Choices
(Carson, Meade, and Smith, 1993; Desvousges, er al., 1993; Randall, 1993) and in the American Economic
Association’s Journal of Economic Perspectives (Portney, 1994; Diamond and Hausman, 1994; Hanemann, 1994).

* In this report, we have not directly engaged the critics of contingent valuation (e.g., Hausman, 1993). However,
in a pumber of recent papers we do address various issues raised by critics; see, e.g., Carson (forthcoming), Carson,
Flores, and Meade (1995), Carson, Flores, and Hanemann (1995), Carson and Mitchell {1993b; 1995), Carson, et al.,
(1995a; 1995b), Carson, ef al., (forthcoming), Flores and Carson (1995), Hanemann (1994; forthcoming), and Mitchell
and Carson (1995).
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§ 1.3 Organization of Report

The validity and reliability of a survey depends on the quality of its design and
administration. The design and administration of the COS CV survey were guided by many
considerations, including those raised in Arrow, er al., 1993, those derived from experience with
past natural resource damage assessments and past public policy evaluations involving non-
marketed goods, and other research conducted by the principal investigators and other members
of the study team. These considerations are discussed in Chapters 2, 3, and 4 of this report:
Chapter 2 outlines the design and development phases of the survey instrument; Chapter 3
describes the wording, format, and sequence of the final survey instrument; and Chapter 4
discusses the administration of the main study survey, including the sample design, interviewer
training and supervision, quality control, completion rates, sample weights, and data entry.
Chapter 5 evaluates the responses to questions pertaining to respondents’ choices and perceptions
of the scenario and responses to interviewer-evaluation questions. Chapter 6, the final chapter,
pre#ents the statistical framework for the analysis and the quantitative results, including the
estimate of total ex ante economic value and its sensitivity to alternative ways of treating the data
and a construct validity model which relates willingness to pay (WTP) to various respondent

characteristics.
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§ 2 Scenario Identification and Survey Design

§ 2.1 Imtroduction

The COS study team undertook this research effort in order to construct a monetary
measure of the total ex ante economic value for preventing a specified set of natural resource
injuries. There are two standard (Hicksian) monetary welfare measures used by economists:
minimum willingness to accept compensation (WTA) to voluntarily give up a good; and,
maximum willingness to pay (WTP) to obtain a good. These are defined in relation to an
economic agent, for us, the public. Which of these two is the appropriate measure depends on
who holds the relevant property rights in a particular good. If the public wishes to prevent oil
spills along the coast and the oil companies have a right to spill oil along the coast, the public
must purchase from the 0il companies their rights to spill oil; and the maximum WTP of the
public is the appropriate measure of how much the prevention of oil spills along the coast is
worth to the public. But if the public has the right to an unoiled coastline which the oil
companies must purchase in order to spill oil, the minimum WTA compensation of the public
is the appropriate measure of how much the prevention of oil spills is worth to the public. Since
oil companies do not have the right to spill oil along the coast and the public holds the property
right to California’s tidelands, submerged lands, and natural resources, WTA is the appropriate
measure of economic value. However, using CV to measure WTA has design implications that
have usually proven difficult to implement successfully;!! hence, a choice measure based on
WTP was adopted instead. The WTP measure used here represents a lower bound on the
desired WTA measure, the sample mean. !

In CV studies, choices are posed to people in a survey; analysts then use the responses

' See Mitchell and Carson (1989) for a comprehensive discussion of this issue.

12 For a theoretical discussion of WTP as a lower bound on the desired WTA measure, see Hanemann, 1991, and
Carson, Flores, and Hanemann, 1995.
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to construct monetary measures of value. Two interrelated decisions must be made in the course
of designing the survey questionnaire: how to characterize the object of the choice and how to
structure the context in which the choice is presented. The object of choice in CV studies
consists of a change in the level of provision of a public good, such as water quality. The
context of the choice is the particular sequence of words and illustrations used to convey the
essential information about the choice.

The central part of this context, referred to here as the scenario, contains the information
relevant to the choice respondents are asked to make. The object of choice is described in detail
sufficient for respondents to understand the baseline situation and what would change and what
would not change. Frequently, a plausible program to accomplish the change is described. The
respondent is told how much the program would cost his or her household, how the money
would be collected, and how the money would be used to effect the change. Then the
respondent is given the opportunity to choose whether to pay a specified dollar amount and
obtain the change in the good, or not to pay and continue with the baseline provision of the
good.

In the survey instrument for this study,” the object of choice is characterized as the
preventidn of injuries to wildlife and rocky intertidal and sandy beach shorelines from o1l spills
along California’s Central Coast over the next ten years. The context in which the choice is
presented includes: a description of the cumulative harm that is expected to be caused by oil
spills that affect wildlife along the Central Coast over the next decade; the presentation of a
plausible program which would prevent this harm; and, an explanation of a payment mechanism
whereby taxpayers would pay a one-time California income tax surcharge to set up the program

and the oil companies would pay all of the costs associated with operating the program for the

A reproduction of the main study survey questionnaire and graphics booklet can be found in Appendix A.
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next ten years. A referendum format was used to elicit respondents’ choices: respondents are
asked how they would vote if an election were being held today and the program would cost
their household a specified dollar amount.'® Other questions preceding and following this choice
question ask about respondent attitudes, familiarity with the affected natural resources,
understanding of the assumptions underlying the scenario, and personal/household characteristics.
During the interview, showcards, maps, and drawings are shown to respondents to reinforce the
information presented verbally by the interviewers.

In this chapter, we discuss the development of the main study survey instrument, focusing
on the development of the scenario. Section 2.2 outlines the basic objectives that guided the
development process. Section 2.3 presents the basic design features adopted at the outset of this
study. Section 2.4 describes the three phases of instrument development and, within this
context, the resolution of several survey design issues. In the following chapter, the main study
survey _instrument is described in more detail along with the rationales for key aspects of the

final design.

§ 2.2 Objectives of Survey Instrument Development

Throughout the development process, we were guided by the following objectives: the
final instrument should be 1) consistent with economic theory, 2) comprehensible to respondents,
3) focused on the defined set of injuries, 4) plausible in regard to the scenario and choice
mechanism, and 5) perceived by respondents as neutral.

The first objective was to obtain a measure of damages with a known relationship to the

ideal measure suggested by economic theory.” Specifically, the survey instrument was designed

4 The referendum elicitation format was recommended by the NOAA Panel (Arrow, er al., 1993, p. 4608).

15 See Miichell and Carson (1989) for an overview of the economic concepts underlying monetary measures of value.
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to enable a monetary measure of economic value to be constructed from a well-defined choice
regarding a specified set of natural resource injuries.

The second objective was to use language, concepts, and questions in the survey that
respondents from all educational levels and varied life experiences would comprehend. One of
the primary purposes of pretesting and pilot work is to test whether or not the wording in the
survey instrument meets this standard.

The third objective was to focus respondents on the described set of injuries only. This
objective required carefully describing the specific set of injuries in such a way as to minimize
the possibility that respondents would envision a more extensive or less extensive set of injuries.
In this regard, the ex anre nature of the survey scenario is very important: respondents are
asked to make a choice concerning a program to prevent ficure oil spills. Given the nature of
oil spills and oil spill prevention programs, it is reasonable for some respondents to expect more
or less il'ljlll'ieS in the absence of the program than the injuries presented in the scenario and to
expect that the prevention program may be less effective than portrayed in the scenario. Open-
ended and close-ended questions were used to monitor these divergences and to assess their
impact on the results.

Our fourth objective was to design a realistic choice context, i.e., a plausible scenario
and choice mechanism.'® Even if respondents understand the choice, they may not consider it
plausible. As l;oted above, we used the referendum format to elicit the respondent’s choice.
A large number of other design decisions made to enhance plausibility will be noted in this and

the following chapter. For example, describing the State as the survey’s sponsor helped enhance

' Many problems with contingent valuation surveys arise becanse respondents are asked to make choices in

implausible contexts about goods that are too vaguely defined with the result that respondents may perceive their answers
as unlikely to influence either provision of or payment for the good. See Mitchell and Carson (1989) for a general
discussion of CV survey design issues and Mitchell and Carson (1995) for an overview of current CV survey design
issnes,
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the referendum’s realism, particularly since a one-time increase in State income taxes was the
payment vehicle used in the survey. Further, the State’s intent in conducting the survey was
explained in such a way that respondents would find it reasonable to be asked about how they
would vote on the program.”

Perceived neutrality was the fifth goal: respondents should nor .perceive the purpose of
the interview as the State’s promotion of a-particular choice. To this end, we took care to avoid
bias in the wording and sequence of material; and, we encouraged respondents to consider a
number of reasons why they might want to vote for the program and why they might want to

vote against. Again, we used follow-up questions to monitor our success.®

§ 2.3 Basic Design Features

Four basic design features were adopted at the outse;t of this study. The first is the use
of in-person interviews.'” In-person survey administration offers several important advantages
over the standard alternatives, telephone and mail surveys. The presence of an interviewer helps
to maintain respondent motivation for the approximately half-hour interview that is needed to
present a sufficiently detailed scenario. The interviewer is able to pace the narrative to
accommodate the respondent’s needs and is able to punctuate the narrative with visual aids to
more effectively communicate scenario information and maintain respondent interest.

The second design feature is the use of a questionnaire framework consisting of the

sequence of basic survey components shown in Table 2.1.% In previous studies (e.g., Carson,

See section 3.3.
18 See section 5.3.4.
' This mode of survey administration was recommended by the NOAA Panel (Arrow, ef al., 1993, p. 4608).

The rationale for this sequence is discussed in Chapter 3.
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et al., 1992), this framework has worked smoothly for both respondents and interviewers and
has yielded reliable WTP estimates. The first component of this questionnaire framework is a
series of questions that measure respondent attitudes towards a variety of government-provided
public goods. Following next are background information, a description of the scenario, a vote
question, vﬁte—motivation questions, a reconsideration question, vote assumption questions,
demographic and other background questions, and a second reconsideration question. The final

component is a series of debriefing questions which the interviewer completes after leaving the

respondent.
Table 2.1 Sequence of Survey Components
1. Attitudinal questions
2. Background information
- 3. Description of the scenario including:

# natural resource injuries,

the program to prevent some or all of the natural resource injuries
how the program would be paid for,

reasons to vote for or against the program, and

the cost of the program to the respondent’s household.

>

Vote question

Vote-motivation guestions

First vote-reconsideration question
Vote—assumption questions

Demographic and other background questions

A R AN

Second vote-reconsideration question

10. Interviewer debriefing questions

For the third design feature—a prevention mechanism—we employed an escort ship

program similar to that used previously in the Exxon Valdez survey (Carson, er al., 1992).%

2! The escort ship program described in the Exxon Valdez survey was in fact later set up in Prince William Sound,
the site of the Exxon Valdez spill, and subsequently prevented a supertanker, which had lost power, from drifting into
the rocks; see, e.g., L.A. Times, March 26, 1993.
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Our experience with this program showed that respondents found the escort ship program a
plausible way to prevent harm from oil spills in a particular location and only in that location.
Respondents also believed the program would be expensive to implement, a belief which helped
make credible whichever of the range of tax surcharge amounts respondents received.

The fourth design feature is the referendum elicitation format: the respondent is asked
whether he or she would vote for or against a program at a given tax amount. Respondents find
being asked about how they would vote on such a matter plausible and are reluctant to vote to
tax themselves unless they are convinced that what they would get is worth that amount. In this
study, respondents are also asked to explain their vote and to answer questions about their
perceptions of various aspects of the scenario.” Respondents are also given the opportunity to
reconsider their initial vote.

In addition to these four basic design features, throughout the survey development process
we used a conservative design strategy wherever competing design decisions were available.?
Whenever the relevant facts, theory, or methodological considerations did not dictate one correct
design decision, we adopted an alternative that would tend to reduce the likelihood of a vote for

the program and therefore reduce the estimated value of the program.

§ 2.4 Survey Development Work

The first stage of development consisted of exploratory work, primarily through focus
groups, to discern people’s attitudes about oil spills in general, their beliefs about what specific
effects oil spills have on the environment, their perceptions about oil spills in particular coastal

areas, and their reactions to different scenario features. On the basis of early focus groups and

2 Vote motivation questions and scenario debriefing questions are both recommended by the NOAA Panel (Arrow,
et al., 1993, pp. 4608-4609).

 This strategy was also one of the NOAA Panel’s recommendations {Arrow, et al., 1993, p. 4608).
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the basic set of design features summarized above, we drafted a working survey instrument
during the latter part of the focus group work.

In the next stage of in-depth pretest interviews, the initial working draft of the survey
instrument was continually revised. Our aims during this second stage were to confirm our
focus group findings and to see whether the verbal presentation flowed smoothly, whether
respondents understood the wording and visual aids, and whether respondents regarded the
choice they were asked to make as a credible one,

During the third and final development stage, we conducted a series of formal pilot
studies. Pilot studies typically use more formal sampling techniques and larger samples than
pretests. A larger number of interviewers are involved and the longer field period makes it
possible to reach a more diverse sample. As a result, pilot studies provide a more detailed basis
for evaluating how well the interview works in the field.

Peer reviewers in resource economics, psychology, and survey research reviewed the

working survey instrument at each development stage.

§ 2.4.1 Phase I—Focus Groups

The design work for this study began with a series of five focus groups conducted in
different locations throughout California.*® Focus groups usually have eight to twelve
participants who are led in discussion by a moderator for about two hours. The give and take
in focus group discussions is an efficient way to explore what people know and think about a
topic and how they might react to an interview about it. Although the people who participate

are not usually a random selection from the general public, they may be selected to represent

# These focus groups were held in San Diego, Walmt Creek, Riverside, Sacramento, and Irvine. Later, two
additional focus groups were held in San Diego and San Mateo.
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a range of demographic categories including age, sex, and education. Insights discovered in one
group can be checked in subsequent groups, and design decisions based on group discussions
can be tested in pretest and pilot studies.

For this study, participants were called randomly from the telephone directory and
recruited to represent a range of demographic categories including age and education levels.
Participants came to a local focus group facility for a group discussion which lasted about two
hours. To avoid self-selection bias (i.e., people choosing to attend or not to attend based on
their level of interest in the topic), respondents were told only that the group was being
conducted to gather opinions on a current state public policy issue. Following standard focus
group practice, each participant received an incentive payment for attending, the amount
depending on where the group was held and the time and day of the week. A member of the
research team, acting as moderator, introduced the topics and guided the discussion.

In the first focus group, we explored participants’ assumptions, knowledge, and attitudes
about a number of topics, including whether they were aware of past California spills and the
spills’ effects, whether they connected the extent and type of harm with the spill’s location,
whether they were more concerned about some types of spills than others, and whether they felt
it was credible for the State to initiate a program to prevent the harm from spills in different
coastal locations. In the course of the discussion, the participants raised a number of questions:
How can scientists predict the number of future spills and where they will occur?
Why wouldn’t the program be state-wide?

How would the program be paid for?

Why should citizens (rather than oil companies) pay to prevent oil spills?
Would the money collected actually be used for the stated purpose?

In the next four focus groups, held at different locations throughout California, we
checked whether the concerns raised in the first group were representative and explored different

scenario features (e.g., preventing varying numbers 